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River Miles 2 to 11 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!

!
 

!
 
!
 

!
 !
 

!
 

!
 
!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!!!
 

!
 

!
 

!
 

!
 
!
 
!
 

!
 
!
 
!
 !

!

!
 

!
 
!
 

!
 

!
!
 !!
 

!
 

!
 

!
!
 

!
 

!
 

!

!
 

!
!
 

!
 
!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!

!
 

!
 

!
!!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 
!
 

!
 

!

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 
!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
!

!
 

!
 

!

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 
!

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 !

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 
!
 

!
 

!

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 

!
 
!
 

!
 

!
 

!
 

!
 

�
 

�
 

�
 

�
 

�
 
��

 
�
 

�
�
 

�
 

�
 

�
 

��
 

�
�
 
��
�
�
��
�
��
 

�
 

�
 

�
 

�
 

�
�
 

�
 

�
 

�
 

�
 

�

�
 

��

�
 

�
 

�
 

�
 

�
�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 
�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�

�
 

�
 

�
 

�
 

�
 

�
 
�
 
�
 

�
 

�
 
�
 
�
 

�
 

�
�

�
 

�
�
 

G521 

G518 

G517 

G516 

G515 

G514 

G513 

G512 

G511 

G510 

G509 

G508 

G507 

G506 

G505 

G504 

G503 

G502 

G501 

G500 

G499 

G498 

G497 

G496 

G495 

G494 

G493 

G492 

G491 

G490 

G488 

G487 

G486 

G485 

G484 

G483 

G482 

G481 

G480 

G479 

G478 

G476 

G475 

G474 

G473 

G472 

G470 

G469 

G467 

G466 

G465 

G463 

G461 

G459 

G458 
G457 

G456 
G455 

G454 

G451 

G449 

G448 

G447 

G446 

G445 

G443 

G442 

G441 

G439 

G438 

G437 

G436 

G435 

G434 

G433 

G431 

G430 

G429 

G428 

G427 

G426 

G425 

G424 

G423 

G422 

G421 

G420 

G419 

G418 

G417 

G415 

G414 

G413 

G412 

G411 

G409 

G408 

G407 

G406 

G405 

G404 

G403 

G402 

G400 

G399 

G398 

G396 

G395 

G394 

G393 

G390 

G389 

G388 

G387 

G386 

G385 

G384 

G382 

G381 

G380 

G379 

G378 

G377 

G376 

G375 

G374 

G373 

G372 

G371 

G370 

G367 

G366 

G365 

G364 

G363 

G361 

G360 

G357 

G356 

G355 

G354 

G351 

G350 

G349 

G348 

G347 

G343 

G342 

G341 

G340 

G339 

G337 

G336 

G335 

G331 

G328 

G324 

G320 

G319 

G317 

G316 

G311 

G310 

G308 

G307 

G306 

G303 

G302 

G300 

G293 

G291
G290 

G287 

G282 

G275 

G268 

G266 

B020 

B017 

09R041 

09R001 

09B028 

08R040 

08B032 

07R030 

07R004 

06R002 

G489 

G477 

G471 
G468 

G464 

G462 

G460 

G453 

G452 

G450 

G444 

G440 

G432 

G416 

G410 

G401 

G397 

G392 

G391 

G383 

G369 

G368 
G362 

G359 
G358 

G353 

G352 

G346 

G345 G344 

G338 

G334 
G333 G332 

G330 
G329 

G327 G326 
G325 

G323 
G322 

G321 

G318 

G315 

G314 

G313 

G309 

G305 

G301 
G299 

G296 

G295 

G285 

G280 

G277 

G267 

C471 

C420

C400

C397

C342 

C291 

B050 

B026 

B025 

B024 

B023 

B022 

B021 

B019 

B018 

B015 

09R040 

09R002 

09B027 

09B026 

09B024 

08R041 

08R003 

08R002 

08R001 

07R040 

07R006 

07R003 

07B024 

07B023 

07B022 

06R03106R004 

06B029 

06B026 

06B022 

RM 8 

RM
9 

RM 7 

RM 10 

RM 11 

�� 

DO NOT QUOTE OR CITE W:\Projects\012501 Portland Harbor ERA\Data\GIS\Bioassay\Surface sediment and toxicity test stations 

This document is currently under review by US EPA and its federal, state 
and tribal partners, and is subject to change in whole or in part. 



! ( 

! ( 

! ( !(!(!(
! (!(!(

! (! (!(! ( !(

! ( !(!(!(

! ( 

! ( 
! ( 

! ( 
! ( 

! ( 

! ( ! ( 

! ( 

! ( 
! ( 

! ( 

! ( 
!(! (

! ( 
! ( 

! ( ! ( 
! ( 
! ( 
! ( 

! ( 
! (
! ( !(

! ( 
! ( 

! ( 

! (! ( 
! ( 
! ( 

! ( 

! ( 

! ( ! ( !(

! ( !(
! ( ! ( 
! ( 

! ( ! ( !(

! ( 

!(!(!(

!(

!(
!(!(

! ( 

! (!(
! ( !(!(! ( 

! ( 

!(

! ( !(

! ( 

!(

! ( 

! ( 
! ( 

! ( 

! (
! ( 

! ( 

! ( ! ( ! ( 

! (! ( 

! ( ! ( 

! ( 

! (
! ( !(
! ( 
! ( !(
!(!(! ( !(!(
! ( 

! ( 

! ( 

! ( ! ( 

! ( ! ( 

! ( 

! ( !(

! ( ! ( 

! (
! ( 

! ( 

! ( 

! ( 

! (
! ( 

! ( 

! ( 

! ( 

! ( ! ( 

! ( 

! ( 
! ( 

! ( 

! ( 
! ( 

! (
! ( 

! ( 

! ( 

! ( 
! ( 

! ( 

! (
! ( 

! ( 

! ( 

! ( 

! ( 

! ( 

! ( ! ( ! ( 
! ( 
! ( ! ( ! (
!(

! ( ! ( ! ( 

! ( 
! ( 

! ( 

!(

! ( 

! ( 

! ( 

! ( ! ( 

!(

! ( !(

! ( 

! ( 

! ( 

!(

!(!(!(

! ( !(

! ( !(
!(
!(

! ( 

!(

!(

! ( 

!(!(

# * 

# * 

# * # * 

# * 

# * 

# * # * 

# * 

# * 

# * 

# * 

#*

# * # * #*# * 

# * 

RM 3 

RM
8 

R
M
2 

RM 4 

RM
9 

RM
7 

RM 5 

RM
6 

RM
10 

RM
11 

W:\Projects\012501 Portland Harbor ERA\Data\GIS\Bioassay\ 

0 1 20.5 

Kilometers 

0 0.5 1 1.50.25 

Miles 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state 

and tribal partners, and is subject to change in whole or in part. 

Chironomus growth 

# * Indeterminate at all Effects Levels 

# * 
Indeterminate at Level 1, 
nohit at Levels 2 and 3 

! ( Nohit 

! ( Level 1 hit 

! ( Level 2 hit 

! ( Level 3 hit 

Property parcels 

Railroad 

Road 

Dock or inriver structure 

River mile 

River and slough 

Figure 22. Toxicity test hit/nohit and indeterminate 
stations for Chironomus 
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Figure 23. Toxicity test hit/nohit and indeterminate 
stations for Hyalella 
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False negatives = C/(A+C)

False positives = B/(B+D)
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Efficiency = D/(D+B)

Predicted hit reliability = A/(A+B)

Predicted no-hit reliability = D/(D+C)

Overall reliability = (D+A)/(A+B+C+D)


Figure 3-1. Calculation of reliability parameters 
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Figure 4-1. Correlations that have a significant Pearson's correlation coefficient 
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This figure summarizes the correlations that have a significant Pearson's correlation coefficient (minimum r: 0.9; maximum p value: 0.01).

Note: Only the upper triangle of the original matrix was filled; see intersections of rows and columns for important correlations with each chemical.
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Figure 4-2.  Pairwise scatter plots for metals 
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Biological endpoints were control adjusted; skewed chemical analytes were natural-log-transformed. 
 

Figure 4-3.  Pairwise scatter plots for biological endpoints and selected chemical and physical analytes 
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Reliability results for Ch Pool L3 (70% ) Reliability results for Hy Pool L3 (70% ) Reliability results for Hy mort L3 (70% ) 

l

l i

i

i

i liability 

i liabili

l i

Fa se Negatives 

Fa se Posit ves 

Sensit vity 

Ef f ciency 

Predicted Ht Re

Predicted No Ht Re ty 

Overa l Reliab lity 

120%120% 

100%100% 

80% 80% 

60%60% 

40%40% 

20%20% 

0% 0% 

l

l i

i

i

i liability 

i liabili

i

Fa se Negatives 

Fa se Posit ves 

Sens tivity 

Ef f ciency 

Predicted Ht Re

Predicted No Ht Re ty 

Overall Reliab lity 

120% 

100% 

80% 

60% 

40% 

20% 

0% 

l

l i

i

i

i i liability 

i i liability 

l liabili

Fa se Negatives 

Fa se Posit ves 

Sensit vity 

Eff ic ency 

Pred cted Ht Re

Pred cted No Ht Re

Overal  Re ty 

1 9 17 25 33 41 49 57 65 73 81 89 97 1  10 19  28 37  46 55  64 73  82  91  100  1 9 17 25 33 41 49 57 65 73 81 89 97 

PrMax Threshold for Predicting Toxicity PrMax Threshold for Predicting Toxicity PrMax Threshold for Predicting Toxicity 

Figure 5-9. Reliability results for three 
biological endpoints at three effects levels 
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PrMax predictions at Effects Level 2 
for Hyalella mortality endpoint 
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predictor; none excluded to reduce errors. Models run and fitted 01/31/06. 
There are no PrMax values > 0.8. 

Figure 512. Probability of toxicity predicted for surface 
sediment sampling stations at Effects Level 2 using 
PrMax from logistic regression models 

Prepared by LSM 01-31-06 map 2145
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DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state 

and tribal partners, and is subject to change in whole or in part. 

PrMax predictions at Effects Level 3 
for Hyalella mortality endpoint 

! ( ≤0.2 

! ( >0.2 & ≤0.4 

! ( >0.4 & ≤0.6 

! ( >0.6 & ≤0.8 

! ( >0.8 

Property parcels 

Railroad 

Road 

Dock or in-river structure 

River mile 

River and slough 

LRM results based on complete chemical list, including fines as individual 
predictor; none excluded to reduce errors. Models run and fitted 01/31/06. 
There are no PrMax values > 0.8. 

Figure 513. Probability of toxicity predicted for surface 
sediment sampling stations at Effects Level 3 using 
PrMax from logistic regression models 

Prepared by LSM 01-31-06 map 2144
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Figure 61. Identification of areas of predicted benthic risk 
using logistic regression model 

Effects Level exceedance with PrMax at 0.4 

!( All endpoints below Effects Level 2 

!( All endpoints below Effects Level 3 

!( At least one endpoint above Effects Level 3 
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Text 

DO NOT QUOTE OR CITE W:\Projects\012501 Portland Harbor ERA\Data\GIS\Bioassay\LR_tox_models 

This document is currently under review by US EPA and its federal, state 
and tribal partners, and is subject to change in whole or in part. 
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Figure 62. Identification of areas of predicted benthic risk 
using floating percentile model 

Effects Level exceedance 

!( All endpoints below Effects Level 1 

!( All endpoints below Effects Level 2 

!( All endpoints below Effects Level 3 

!( At least one endpoint above Effects Level 3 

(Nohit screening levels = concentrations below which there is a 
95% probablity that predicted nohits will not exhibit toxicity.) 
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DO NOT QUOTE OR CITE W:\Projects\012501 Portland Harbor ERA\Data\GIS\Bioassay\FPctile_Model 

This document is currently under review by US EPA and its federal, state 
and tribal partners, and is subject to change in whole or in part. 
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This document is currently under review by US EPA and its federal, state 

and tribal partners, and is subject to change in whole or in part. 

Effects Level 2 exceedances for any endpoint; 
Chironomus growth or mortality or Hyalella mortality 

! Exceedance predicted by model 

! No exceedance predicted by model 

� Exceedance indicated by toxicity test 

� No exceedance indicated by toxicity test 

Property parcels 

Railroad 

Road 

Dock or inriver structure 

River mile 

River and slough 

Figure 63. Sediment quality based on toxicity test 
results and floating percentile model predictions for 
both Effects Level 2 and Effects Level 3 

Prepared by LSM 022206 map 2191 
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Effects Level 3 exceedances for any endpoint; 
Chironomus growth or mortality or Hyalella mortality 

! Exceedance predicted by model 

! No exceedance predicted by model 

� Exceedance indicated by toxicity test 

� No exceedance indicated by toxicity test 

Property parcels 

Railroad 

Road 

Dock or inriver structure 

River mile 

River and slough 
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